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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] This invention relates to a recording and repro-
ducing apparatus and a recording and reproducing
method. Particularly, it relates to a recording and repro-
ducing apparatus and a recording and reproducing
method in which output signals from a reproducing unit
are supplied to a recording unit for performing recording
operation.

2. Description of Related Art

[0002] As media for recording information signals,
such as, audio signals, optical discs which are high-den-
sity recording media have been broadly used. The op-
tical discs are randomly accessible, have small diameter
and thickness, and are housed in cartridges. Therefore,
the optical discs are characterized by their easiness in
handling. Such optical discs are roughly classified into
optical discs capable of repeated recording/reproduc-
tion, such as, magneto-optical discs and phase-
changed type optical discs, and optical discs for repro-
duction only, such as, so-called compact discs.

[0003] By using the above-mentioned recordable op-
tical disc, since information signals like audio signals are
recorded as digital signals, reproduced sounds of high
quality may be obtained. in addition, editing and dupli-
cation may be carried out easily without substantially de-
teriorating the sound quality.

[0004] Meanwhile, as reproducing apparatuses for
the so-called compact discs (CDs) as described above,
various reproducing apparatuses which have a media
exchange mechanism (changer) capable of housing a
plurality of discs in a predetermined housing section,
then taking out the discs in an arbitrary order, and con-
tinuously reproducing the discs have been proposed.
However, with respect to recording apparatuses for car-
rying out recording on recordable optical discs, few of
these recording apparatuses currently have the changer
function.

[0005] Therefore, in sequentially recording informa-
tion signals like audio signals onto a plurality of disc-
shaped recording media, the disc-shaped recording me-
dia must be sequentially inserted one by one into a re-
cording apparatus by manual operation. It has been dif-
ficult to carry out such editing operation over a long pe-
riod of time.

[0006] Thus, a recording and reproducing apparatus
has been demanded which is capable of selecting infor-
mation signals like audio signals to be recorded on each
disc-shaped recording medium and designating in ad-
vance the disc-shaped recording medium for recording
such information signals and which has a media ex-
change mechanism so that it is not necessary to se-
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quentially insertthe media one by one into the recording
apparatus by manual operation.

[0007] EP 0254 254 discloses a compact disc repro-
ducing apparatus wherein in order to record an informa-
tion from a compact disc apparatus to an automatic re-
versing cassette tape recorder without any loss of the
information, the compact disc player and the cassette
tape recorder are synchronizedly started by a reproduc-
ing start control means which makes the compact disc
player and when the cassette tape comes to one end a
tape end detection means Issues a pulse which makes
the compact disc player pause for a predetermined time
period (e.g. 1-2 sec.) which is longer than the time period
for reversing the cassette tape recorder, and thereby the
compact disc player start reproduction of information af-
ter reverse direction start of the cassette tape recorder,
to prevent a loss of information reproduced by the com-
pact disc player during the tape reversing.

SUMMARY OF THE INVENTION

[0008] Itis therefore an object of the presentinvention
to provide recording and reproducing apparatus which
resolves the above-mentioned problem.

[0009] It is another object of the present invention to
provide a recording and reproducing method which re-
solves the above-mentioned problem.

[0010] Itis a further object of the present invention to
provide a recording and reproducing apparatus and a
recording and reproducing method according to the pre-
ambles of independent claims 1 and 11, respectively,
wherein a loss of information during the recording and
reproducing process is avoided.

[0011] The invention is defined in the independent
claims. Further developments are set forth in the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig.1is ablockdiagram showing an exemplary
structure of a disc recording and/or reproducing appa-
ratus according to an embodiment of this invention.
[0013] Fig.2 is a view showing an example of appear-
ance and an operating section of the disc recording and/
or reproducing apparatus according to the embodiment
of this invention.

[0014] Figs.3(a)and 3(b) are perspective views show-
ing a disc cartridge, from upper and lower sides thereof,
used in the disc recording and/or reproducing apparatus
according to the embodiment of this invention.

[0015] Fig.4is a view showing an exemplary structure
of essential portions of the disc recording and/or repro-
ducing apparatus.

[0016] Fig.5 is a view showing an example of an op-
erating section of a disc recording/reproducing unit of
the disc recording and/or reproducing apparatus.
[0017] Fig.6 is a view showing an example of a disc
housing section of the disc recording/reproducing unit
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of the disc recording and/or reproducing apparatus.
[0018] Figs.7(a) and 7(b) are views for explaining op-
eration of a “5 to 5" mode in the disc recording and/or
reproducing apparatus. .

[0019] Fig.B is a flowchart showing an example of
processing procedures of the "5 to 5" mode in the disc
recording and/or reproducing apparatus.

[0020] Figs.9(a) and 9(b) are views for explaining op-
eration of a "1 to 5" mode in the disc recording and/or
reproducing apparatus.

[0021} Fig.10 is a flowchart showing an example of
processing procedures of the "1 to 5" mode in the disc
recording and/or reproducing apparatus.

[0022] Figs.11{a) and 11(b) are views for explaining
operation of a "5 to 1" mode in the disc recording and/
or reproducing apparatus.

DESCRIPTION OF THE INVENTION

[0023] The recording and reproducing apparatus ac-
cording to the present invention will now be described
in detail with reference to the drawings. As a recording
and reproducing apparatus according to an embodi-
ment of the present invention, a recording and/or repro-
ducing apparatus for recording information signals re-
produced from an optical disc of reproduction-only type
such as a so-called compact disc (hereinafter referred
to simply as an optical disc) onto a recordable optical
disc such as a magneto-optical disc (hereinafter re-
ferred to as a recordable disc) is explained.

[0024] Fig.1is a block diagram showing an exemplary
structure of essential portions of the disc recording and/
or reproducing apparatus according to the embodiment
of the present invention.

[0025] This disc recording and/or reproducing appa-
ratus includes an amplifier/control unit 110, a disc repro-
ducing unit 120, and a disc recording/reproducing unit
130. These units transmit and receive various types of
control information to and from one another via bus
lines. As a matter of course, information signals like au-
dio signals are transmitted and received between the
units.

[0026] The amplifier/control unit 110 has means for
supplying electric powerto the entire disc recording and/
or reproducing apparatus and controlling the entire ap-
paratus. The amplifier/control unit 110 also has a func-
tion to amplify information signals like audio signals out-
putted from the disc reproducing unit 120 or the disc re-
cording/reproducing unit 130 as later described, and
supply the amplified information signals to a speaker,
not shown. This amplifier/control unit 110 includes a
control circuit 111 which is means for transmitting and
receiving control signals to and from each unit of the
disc recording and/or reproducing apparatus via a bus
line to control the entire apparatus, an operating section
112 having a switch, a dial and the like for indicating op-
eration to the control circuit 111, and a display section
113 having a liquid crystal display or the like for display-
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ing the operating state of each unit of the apparatus
based on the information from the control circuit 111.
[0027] The disc reproducing unit 120 has a function
to reproduce information signals like audio signals from
plural optical discs. The disc reproducing unit 120 in-
cludes a control circuit 121 which is means for transmit-
ting and receiving control signals to and from each unit
of the disc recording and/or reproducing apparatus via
abus line to control the operation of the disc reproducing
unit 120, and a disc exchange and reproducing section
124 for reproducing information signals like audio sig-
nals from plural optical discs. The disc exchange and
reproducing section 124 further includes a disc housing
section 124a as means for housing plural optical discs
having information signals recorded thereon, a disc car-
rier section 124b as means for loading and chucking the
optical disc housed in the disc housing section 124a to
a spindle on the basis of the control signal from the con-
trol circuit 121 and also as means for unloading the
chucked optical disc, and a reproducing section 124c as
means for reproducing information signals from the op-
tical disc carried and chucked to the spindle.

[0028] The disc recording/reproducing unit 130 has a
functionto record and reproduce information signals like
audio signals with respect to plural recordable optical
discs. This disc recording/reproducing unit 130 includes
a control circuit 131 as means for transmitting and re-
ceiving control signals to and from each unit of the disc
recording and/or reproducing apparatus via a bus line
to control the operation of the disc recording/reproduc-
Ing unit 130, an operating switch group 132 having a
switch, a dial and the like for indicating operation to the
contro! circuit 131, a display section 133 having a liquid
crystal display for displaying the operating state of each
unit of the apparatus based on the information from the
control circuit 131, and a recording/reproducing section
134 for recording/reproducing information signals like
audio signals onto/from the plural recordable discs. The
recording/reproducing section 134 further includes a
housing section 134a for housing the plural recordable
discs on which information signals are to be recorded,
a carrier section 134b as means for loading and chuck-
ing the recordable disc housed In the housing section
134a to a spindle on the basis of the control signal from
the control circuit 131 and also as means for unloading
the chucked recordable disc, and a recording/reproduc-
ing section 134c as means for recording and reproduc-
ing information signals onto and from the recordable
disc carried and chucked to the spindle.

[0029] In the disc recording and/or reproducing appa-
ratus having the above-described structure according to
the present invention, the disc reproducing unit 120 re-
ceives a recording preparation completion signal indi-
cating completion of preparation for recording supplied
from the disc recording/reproducing unit 130, and starts
reproducing the optical disc. The disc recording/repro-
ducing unit 130 records information signals reproduced
from the optical disc and supplied from the reproducing
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unit 120 onto the recordable disc. In this case, as the
information signals reproduced from the disc and trans-
mitted to the disc recording/reproducing unit 130, for ex-
ample, signals between musical pieces are used. For
example, the recording preparation completion signal
outputted from the recording/reproducing unit 130 is
outputted after loading the recordable disc onto the re-
cording/reproducing unit 130, reading the table of con-
tents information of the recordable disc, accessing a re-
cording start point of the recordable disc by a head, and
setting a recording standby state.

[0030]} The amplifier/control unit 110, the disc repro-
ducing unit 120 and the disc recording/reproducing unit
130 may have a structure of so-called component stereo
system in which devices housed in individual casings
are combined, or may have a structure such that the
units are housed and integrated in a single casing.
[0031] Fig.2is a view showing an example of appear-
ance of the disc recording and/or reproducing apparatus
having the structure as shown in Fig.1. From the top,
the disc reproducing unit 120, the amplifier/control unit
110, and the disc recording/reproducing unit 130 are
shown. The amplifier/control unit 110 includes the con-
tro! circuit 111 for controlling the disc reproducing unit
120 and the disc recording/reproducing unit 130, as de-
scribed above. The amplifier/contro! unit 110 also in-
cludes the operating section 112 provided with various
dials and keys for performing various inputs to the con-
trol circuit 111, and the display section 113 including a
large-size liquid crystal panel or a fluorescent indicator
panel for displaying the operation of the entire disc re-
cording and/or reproducing apparatus via the control cir-
cuit 111,

[0032] This disc recording and/or reproducing appa-
ratus has the function to record audio signals obtained
by reproducing the optical disc at the disc reproducing
unit 120 onto the disc-shaped recording medium at the
disc recording/reproducing unit 130. In this case, so-
called dubbing may be carried out in which the repro-
duction start timing for the optical disc and the recording
start timing for the disc-shaped recording medium are
caused to coincide with each other.

[0033] The disc recording and/or reproducing appa-
ratus has the following four types of modes as dubbing
modes:

(1) "normal”® mode;
(2) "5 to 5" mode;

(3) "1 to 5" mode; and
(4) "5 10 1" mode.

These modes are selected by a user who operates a
selector dial of the operating section 112 of the amplifier/
control unit 110.

[0034] The above-mentioned (2) "5 to 5" mode and
(4) "5 to 1* mode are reproduction modes which may be
selected in a disc reproducing apparatus having a me-
dium exchange mechanism (changer) for reproducing
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so-called compact discs.

[0035] The above-mentioned (1) "normal® mode isthe
simplest mode in which information signals reproduced
by the disc reproducing apparatus are sequentially re-
corded on the optical disc by the disc recording appara-
tus. The reproduction mode in the disc reproducing ap-
paratus has been conventionally known, and is exem-
plified by a "1/ALL" mode for selecting whether to repro-
duce only one optical disc or to reproduce all the optical
discs, a “program” mode for reproducing musical pieces
recorded on the optical disc In a predetermined order,
or a "random reproduction” mode for reproducing in a
random order. In the disc reproducing apparatus having
the disc exchange mechanism (changer), there is a
mode such that recording is sequentially carried out
from five discs to one recording medium.

[0036] The above-menticned (2) "5 to 5" mode is a
mode for recording from five optical discs to five record-
able discs. That Is, it is a mode such that the contents
recorded on the five optical discs housed in the disc
housing section 124a of the disc reproducing unit 120
can be recorded onto the five recordable discs housed
in the housing section 134a of the disc recording/repro-
ducing unit 130.

[0037] The above-mentioned (3) "1 to 5" mode is a
mode for recording from one optical disc to five record-
able discs. That is, it is a mode such that the contents
recorded on an arbitrary one of up to five optical discs
housed in the disc housing section 124a of the disc re-
producing unit 120 can be sequentially recorded and du-
plicated onto each of the five recordable discs housed
in the housing section 134a of the disc recording/repro-
ducing unit 130.

[0038] The above-mentioned (4) "5 to 1* mode is a
mode for sequentially reproducing only the musical
piece on the first track of each of the five optical discs
and recording it onto one recordable disc, and this mode
Is referred to as a "hit parade” mode. That is, it is a mode
such that only the contents recorded on an arbitrary
track (for example, the first track) of each of up to five
optical discs housed in the disc housing section 124a of
the disc reproducing unit 120 can be sequentially re-
corded onto arbitrary one of up to five recordable discs
housed in the housing section 134a of the disc record-
ing/reproducing unit 130.

[0039] The operating section 112 of the amplifier/con-
trol unit 110 has a selector dial and keys for selecting
various menus. Specifically, these keys include a play
key (PLAY), a pause key (PAUSE), and a stop key
(STOP) for causing the disc reproducing unit 120 and
the disc recording/reproducing unit 130 to start, stand
by for, and end the reproducing operation, and a rec key
for causing the disc recording/reproducing unit 130 to
carry out the recording operation.

[0040] To select the "dubbing mode® for duplicating
the contents of plural optical discs onto plural recordable
discs, or the mode for sequentially recording only the
first musical piece of plural optical discs onto one re-



e

7 EP 0 836 183 B1 8

cordable disc as in the above-described "hit parade”
mode, the user turns the selector dialto select the mode.
When carrying out input setting of more detailed condi-
tions, the user uses cursor keys and an enter/next key
for determining input data.

[0041] Prior to specific explanation of the disc record-
ing and/or reproducing apparatus according to the em-
bodiment of the present invention, the recordable disc
used in the present invention is now explained.

[0042] Figs.3(a) and 3(b) show a state where a mag-
neto-optical disc as the recordable disc is housed in a
disc cartridge. Fig.3(a) is a perspective view showing
the disc cartridge from the upper side. Fig.3(b) is a per-
spective view showing the disc cartridge from the lower
side.

{0043] The disc cartridge has a cartridge body 64
which is constituted by joining an upper half 62 and a
lower half 63, each being formed by molding synthetic
resin into a rectangular shape. A magneto-optical disc
65 is housed in the cartridge body 64.

[0044] The magneto-optical disc 65 used in this em-
bodiment has a diameter of about 64 mm, and a storage
capacity for recording audio signals for 74 minutes at
maximum.

[0045] On the lower half 63 of the cartridge body 64,
as shown in Fig.3(b), a disc table entry opening portion
66 is provided which a disc table of a disc rotation driving
mechanism for rotating the magneto-optical disc 65 en-
ters when the disc cartridge 61 is loaded on the disc re-
cording and/or reproducing apparatus. Specifically, this
disc table entry opening portion 66 is formed so as to
expose, outward, an inner peripheral portion of the mag-
neto-optical disc 65 including a metal plate 67 as a disc
clamping magnetic plate mounted te cover a center hole
of the magneto-optical disc 65 housed inside of the car-
tridge body 64.

[0046] On the upper and lower sides of the cartridge
body 64, that is, on the upper and lower halves 62, 63,
information signal recording/reproducing opening por-
tions 68, 69 are provided which expose, outward, at
least a part of a signal recording area in the radial direc-
tion of the magneto-optical disc 65 housedtherein. Each
of these recording/reproducing opening portions 68, 69
isformed in a rectangular shape at a substantially center
position in left and right directions of the cartridge body
64, from the vicinity of the disc table entry opening por-
tion 66 shown in Fig.3(b) to the front end side of the car-
tridge body 64. -

[0047] On the cartridge body 64 constituted as de-
scribed above, a shutter member 70 for opening and
closing the recording/reproducing opening portions 68,
69 is mounted to be fit from the front end side of the
cartridge body 64, as shown in Figs.3(a) and 3(b).
[0048] Fig.4 shows amore specific structure of essen-
tial portions of the disc recording and/or reproducing ap-
paratus having the structure of Fig.1.

[0048] That is, as shown in Fig.4, the disc recording
and/or reproducing apparatus includes a stocker 2 for

10

15

20

25

30

35

40

45

50

55

housing five disc cartridges 14, 15, 13, 1, and 1 at five
housing positions Py, Py, P53, P4 and Pg, a cartridge de-
tecting unit 3 for detecting presence or absence of the
disc cartridge at each of the housing positions Py, Py,
P3, P4 and Pg, and a recording and/or reproducing unit
20 for recording and/or reproducing information signals
(hereinafter referred to as accessing, unless distinction
is particularly needed) with respect to the one desired
by the user from the five disc cartridges 1,, 15, 13, 14
and 1g housed in the stocker 2, The disc recording and/
or reproducing apparatus also includes a carrier section
4 for taking out the desired disc cartridge from the stock-
er 2 to load the disc cartridge onto the recording and/or
reproducing unit 20 and for taking out the desired disc
cartridge from the recording and/or reproducing unit 20
to carry the disc cartridge to the stocker 2. The disc re-
cording and/or reproducing apparatus also includes a
system control circuit 40 so adapted that when a disc
cartridge currently accessed by the recording and/or re-
producing unit 20 is to be returned to its initial position
in the stocker 2, if the cartridge detecting unit 3 outputs
adetection signal indicating presence of adisc cartridge
at the initial position, the currently accessed disc car-
tridge is returned to a housing position in the stocker 2
where the cartridge detecting unit 3 has detected ab-
sence of a disc cartridge.

[0050] The stocker 2 hasthe housing positions P4, Pj,
P, P4 and Pg for housing the five disc cartridges 14, 1,
13, 14 and 15 in a stacked manner, with these disc car-
tridges facing the same direction.

[0051] The cartridge detecting unit 3 detects pres-
ence or absence of the disc cartridges housed at the
heusing positions P4, P5, Pg, P4 and P by using a me-
chanical switch at each of detectors 3,4, 35, 35, 3, and 3.
[0052) The carrier section 4 has a slider 4a for leading
the desired disc cartridge out of the housing position and
leading the desired disc cartridge into the housing posi-
tion, and an elevator 4b for holding the desired disc car-
tridge and raising and lowering the disc cartridge. The
slider 4a is moved in directions shown by arrows L and
Rin Fig.4 by a slider moving motor M, via a gear mech-
anism, not shown. The elevator 4b is moved in direction
shown by arrows U and D in Fig.4 by a driving force from
an elevator moving motor M, via a gear mechanism, not
shown, meshed with a rack gear formed on one end of
a rack plate 7.

[0053] Inthe carrier section 4, a slider lead-in position
detection switch for detecting leading-in of the slider 4a
into the stocker 2 is provided. By outputting an on-signal
of the detection switch into the system control circuit 40,
it is notified that the slider 4a is located on the side of
the stocker 2. In the carrier section 4, a slider lead-out
position detection switch 9 for detecting leading-out of
the slider 4a toward the recording and/or reproducing
unit 20 is also provided. By outputting an on-signal from
the detection switch 9 into the system contro! circuit 40,
it is notified that the slider 4a is located on the side of
the recording and/or reproducing unit 20.
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[0054] The position of the elevator 4b is detected by
an elevator position detection switch 10. This elevator
position detection switch detects the position of the el-
evator 4b on the basis of a change of light which Is trans-
mitted through a slit formed in the rack plate 7 to reach
two sets of light receiving elements, for example. The
detection signal of the elevator position detection switch
is supplied to the system control circuit 40.

[0055] When the desired disc cartridge is being ac-
cessed by the recording and/or reproducing unit 20 or
when access by this apparatus is nomally stopped, the
carrier section 4 composed of the slider 4a and the ele-
vator 4b moves the slider 4a toward the recording and/
or reproducing unit 20 or toward the stocker 2, so as to
be located at the lowermmost position referred to as home
position. The presence of the carrier section 4 at the
home position is detected by a home position switch 11,
which outputs a detection signal to the system control
circuit 40.

[0056] The recording and/or reproducing unit 20 in-
cludes an optical head 21 for radiating reproducing or
recording laser beams to the magneto-optical disc 65
as the recordable disc chucked and rotated by a spindle
motor 25 when the carrier section 4 is lowered to be lo-
cated at the home position with the disc cartridge led
out, and a magnetic field modulation head 22 for sup-
plying a modulated vertical magnetic field to an irradia-
tion position where the recording laser beams are radi-
ated from the optical head 21. The recording and/or re-
producing unit 20 also includes a servo circuit 26 for cal-
culating a detection signal obtained by a photodetector
of the optical head 21 to move the light beams radiated
onto the recordable disc in the direction of optical axis
of the light beams or in the radial direction of the record-
able disc, thereby performing focusing servo or tracking
servo, and performing servo processing of the spindle
motor 25. The recording and/or reproducing unit 20 also
includes an encoder and decoder 27 for decoding the
information signals recorded on the recordable disc us-
ingthe detection signal from the photodetector and lead-
ing out the decoded signals from an output terminal 28,
and for encoding information signals entered from an
input terminal 29 and supplying the encoded signals to
the aptical head 21 and the magnetic field modulation
head 22. The recording and/or reproducing unit 20 fur-
ther includes a recerding/reproducing unit control circuit
30 for controlling the entire recording and/or reproduc-
ing unit 20 including the encoder and decoder 27, and
a RAM 31. The magnetic field modulation head 22 is
held in a state rotated in the vertical direction from the
recordable disc, that is, the magneto-optical disc by a
rotation mechanism 23 driven by a rotation motor 24 and
away from the recordable disc, except for the time of
recording.

[0057] The reproducing processing of information sig-
nals by this recording and/or reproducing unit 20 will
now be explained. The magneto-optical disc as the re-
cordable disc is chucked onto the disc table. As an ob-
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jective lens of the optical head 21 becomes close to the
magneto-optical disc, the spindle motor 25 starts driving
so that the magneto-optical disc is rotated.

[0058] In this case, the optical head 21 radiates laser
beams to a target track on the magneto-optical disc via
the objective lens, and obtains an output signal based
on the retumn light from the magneto-optical disc by the
photodetector. The output signal of the photodetector of
the optical head 21 is supplied to the servo circuit 26
and to the encoder and decoder 27.

[0059] The servo circuit 26 is constituted by, for ex-
ample, a focusing servo control circuit, a tracking servo
control circuit, a spindle motor control circuit, and a
thread servo control circuit. The encoder and decoder
27 calculates the detection signal from the optical head
21, obtains a reproduction output signal, and performs
deinterleaving processing and decoding processing for
error correction. The information signals thus decoded
are temporarily written in the RAM 31 as a buffer mem-
ory controlled by the recerding/reproducing unit control
circuit 30, and then read out and outputted from the out-
put terminal 28. By temporarily storing the signais in the
RAM 31, the time for performing recovery operation in
case where disturbance is applied is generated.
[0060] The recording processing of information sig-
nals onto the magneto-optical disc as the recordable
disc by the recording and/or reproducing unit 20 will now
be explained. The information signals entered from the
inputterminal 29 are processed by encoding processing
and error correction processing by the encoder and de-
coder 27, and are supplied to the magnetic field modu-
lation head 22. The magnetic field modulation head 22
generates a modulated vertical magnetic field in accord-
ance with the encoded output signals. As the optical
head 21 radiates the recording laser beams onto the
magneto-optical disc, the coercive force on the signal .
recording surface of the magneto-optical disc Is lowered
so that the direction of magnetization on the signal re-
cording surface changes in accordance with the direc-
tion of the vertical magnetic field supplied by the mag-
netic field modulation head 22. As a result, the direction
of magnetization on the signai recording surface of the
magneto-optical disc is changed on the basis of the in-
formation signals, and the information signals are re-
corded on the magneto-optical disc.

[0061] Fig.5 shows an example of appearance of the
disc recording/reproducing unit 130 of the disc recording
and/or reproducing apparatus of Fig.1.

[0062] Asthe user operates each operating switch on
an operating panel 42 as shown in Fig.5, the system
control circuit 40 takes out the desired disc cartridge
from the stocker 2 using the carrier section 4 shown in
Fig.4, loads the disc cartridge on the recording and/or
reproducing unit 20, and causes the recording and/or
reproducing unit 20 to perform the recording or repro-
ducing operation of the magneto-optical disc housed in
the disc cartridge loaded thereon via the recording/re-
producing unit control circuit 30.
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[0063] Onthe operating panel 42, a release key (RE-
LEASE) 43, ejection keys (EJECT) 44, disc seiection
keys 52, recording selection keys 53, a reproduction key
54 and a stop key 55 as shown in Fig.5 are provided.
[0064] The release key 43 is a key for retuming the
disc cartridge currently accessed by the recording and/
or reproducing unit 20 to a predetermined housing po-
sition in the stocker 2. Particularly when the user wishes
to take out the disc cartridge from the predetermined
housing position in the stocker 2, the user operates the
ejection key 44 arranged near the corresponding hous-
ing position.

[0065] Onthe operating panel 42, there are also pro-
vided a sampling frequency display section (SAMPLING
FREQUENCY) for displaying the sampling frequency,
such as, 32 KHz, 44.1 KHz or 48 KHz, of the signal re-
corded on or reproduced from the magneto-optical disc
of the disc cartridge to which accessing like recording
or reproduction is being carried out, a repeat key (RE-
PEAT) for repeating the access by the recording and/or
reproducing unit 20, a display key {DISPLAY) associat-
ed with a display section 45 for displaying the name of
the currently accessed disc cartridge or the name of the
currently accessed track, a skip key (DISK SKIP) used
for accessing disc cartridges otherthan the currently ac-
cessed disc cartridge, a continuing key (CONTINUE) for
continuing accessing, a random reproduction key
(SHUFFLE) for performing random reproduction, and a
program key (PROGRAM) for performing program re-
production.

[0066] As shown in Fig.5, at the center portion of the
operating panel 42, there is provided a cover portion 51
which has a stocker transparent portion 50 formed ther-
eon for allowing the disc cartridges housed in the stock-
er 2 to be visually observed from outside. Therefore, the
user can visually cbserve album names or the like de-
scribed on the back portions of the five disc cartridges
14, 12, 13, 14 and 15 even when the cover portion 51 is
closed. Onthe lower part of the stocker transparent por-
tion 50, a transparent portion for the display section 45
is also formed. When the disc cartridge is to be inserted
into or ejected from the stocker 2, the cover portion 51
may be opened as shown in Fig.6.

[0067] The recording/reproducing operation mode of
the disc recording and/or reproducing apparatus of Fig.
1 will now be explained in detail.

[0068] First, the above-described second mode, that
is, the "5 to 5" mode is explained.

[0069] This disc recording and/or reproducing appa-
ratus has the “5 to 5" mode in which the contents re-
corded on five optical discs housed in the disc housing
section 124a of the disc reproducing unit 120 can be
recorded onto five recordable discs housed in the hous-
ing section 134a of the disc recording/reproducing unit
130. This mode is selected as the user operates the dia!
and keys of the operating section 112 of the amplifier/
control unit 110.

[0070] Fig.7(a) is a view for explaining the operation

10

15

20

25

30

35

40

45

50

55

12

at the time when the above-described mode is selected.
In this case, "CF represents the first to fifth optical discs
and "CT represents the first to fifth recordable discs. That
is, in procedure 1, the contents of the first optical disc
housed in the disc housing section 124a are recorded
onto the first recordable disc housed in the housing sec-
tion 134a. Similarly, in procedures 2 to 5, the contents
of the second to fifth optical discs housed in the disc
housing section 124a are sequentially recorded onto the
second to fifth recordable discs housed in the housing
sectlon 134a. The indication as shown in Figs.7(a) and
7(b) may be displayed, for example, on the display sec-
tion 113 of the amplifier/control unit 110.

[0071] At this point, for example, if the third optical
disc as indicated by a dashed line among the five optical
discs which should be housed in the disc housing sec-
tion 124a is not housed therein, or if the second record-
able disc among the five recordable discs which should
be housed in the housing section 134a is not housed
therein, that is, if any one of the optical discs and/or the
recordable discs is not housed as in procedures 2 and
3 of Fig.7(b), these procedures are not executed and
the subsequent procedures are sequentially executed.
When reproduction of the optical discs has been com-
pleted, or when recording onto the recordable discs has
been completed, the processing in the "5 to 5" mode is
ended. An error message indicating the end may be dis-
played on the display section 113 of the amplifier/control
unit 110.

[0072] Fig.8 is an exemplary flowchart showing the
flow of processing for executing one procedure in the
recording/reproducing operation mode, the "§ to 5°
mode, as described above with reference to Figs.7(a)
and 7(b).

[0073] At step S1, the disc carrier section 124b of the
disc reproducing unit 120 takes out the first optical disc
housed in the disc housing section 124a and loads it on
the spindie, so that the disc reproducing section stands
by for starting the reproducing operation (hereinafter re-
ferred to as reproduction pause). At this point, the optical
head of the disc reproducing unit 120 is movedto aread-
ing start position for the optical disc and then waits in a
pause state for a reading start command. The carrier
section 134b of the disc recording/reproducing unit 130
takes out the first recordable disc, in this case, the first
disc cartridge, housed in the housing section 134a and
loads (chucks) it on the recording/reproducing section
134c, so that the recording/reproducing section 134c¢
stands by for starting the recording operation (hereinaf-
ter referred to as recording pause). At this point, the op-
tical head and the magnetic head of the recording/re-
producing section 134c may be moved to a recording
start position.

[0074]) At step S2, it is confirmed whether or not the
first optical disc loaded on the disc reproducing section
124c¢ of the disc reproducing unit 120 is in the reproduc-
tion pause state. When it is confirmed that the loaded
optical disc is in the reproduction pause state, the oper-
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ation proceeds to step S4. On the other hand, when the
first optical disc is not loaded, the operation proceeds
to step S3. Whether the first optical disc is loaded or not
is detected in accordance with, for example, whether or
not the table of contents information of the first optical
disc held by the control circuit 121 of the disc reproduc-
ing unit 120 coincides with the table of contents infor-
mation of the optical disc read out by the reproducing
section 124c.

[0075] Atstep S3, the disc carrier section 124b of the
disc reproducing unit 120 takes out the optical disc of
the next number (in this case, the second optical disc)
housed in the disc housing section 124a and loads it on
the reproducing section 124c, so that the reproducing
section 124c stands by for starting the reproducing op-
eration (reproduction pause). The carrier section 134b
of the disc recording/reproducing unit 130 takes out the
second recordable disc housed in the housing section
134a and loads it on the recording/reproducing section
134c, so that the recording/reproducing section 134c
stands by for starting the recording operation {recording
pause). Then, the operation retums to step S2.

[0076] At step S4, it is confirmed whether or not the
first recordable disc loaded on the recording/reproduc-
ing section 134c of the disc recording/reproducing unit
130 isinthe recording pause state. When it Is confirmed
that the loaded recordable disc is in the recording pause
state, the operation proceeds to step S6. On the contra-
ry, when the first recordable disc is not loaded, the op-
eration proceeds to step S5. Whether the first recorda-
ble disc is loaded or not may be discriminated by dis-
criminating an output from the detector 3, of the plurat
detectors 3, to 35 shown in Fig.4 by the control circuit
131, or on the basis of the table of contents information
by a technique similar to that used in the disc reproduc-
ing unit 120 as described above.

[0077] Atstep S5, the carrier section 134b of the disc
recording/reproducing unit 130 takes out the recordable
disc of the next number (in this case, the second record-
able disc) housed in the housing section and loads it on
the recording/reproducing section 134c, so that the re-
cording/reproducing section 134c¢ stands by for starting
the recording operation (recording pause). The disc car-
rier section 124b of the disc reproducing unit 120 takes
out the second optical disc housed in the disc housing
section 124a and loads it on the reproducing section
124c, so that the reproducing section 124¢ stands by for
starting the reproducing operation (reproduction
pause). Then, the operation retums to step S2.

[0078] At step S6, it is confirmed whether or not both
the optical disc and the recordable disc of the same
number, for example, the second optical disc and the
second recordable disc, are in the standby state. When
it is confirmed that both of these discs are in the standby
state, the operation proceeds to step S7. On the other
hand, when both of these disc are not in the standby
state, for example, when lead-in of the focusing servo
may not be performed, the operation ends.
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[0079] The process from step S2 to step S6, that is,
the process for confirming whether or not both the opti-
cal disc and the recordable disc of the same number, for
example, the second optical disc and the second record-
able disc, are in the standby state, is a process to be
used again and is hereinafter referred to as "process A".
[0080] At step S7, input of a dubbing start signal as a
control signal indicating the start of dubbing is moni-
tored. This dubbing start signal is inputted by, normally,
pressing the enter key (ENTER) of the operating section
112 of the amplifier/control unit 110 or pressing the play
key (PLAY) of the operating switch group 132 of the disc
recording/reproducing unit 130. When it is confirmed
that this control signal has been inputted, the operation
proceeds to step S8.

{0081] At step S8, the reproduction pause state of the
first optical disc is released so that reproduction of the
optical disc by the reproducing section 124c is started.
At the same time, the recording pause state of the first
recordable disc is released so that recording of music
signals reproduced from the optical disc by the repro-
ducing section 124c onto the recordable disc by the re-
cording/reproducing section 134c¢ is started. The disc
loading mechanism of the recording and/or reproducing
apparatus using the recordable disc is generally more
complicated than the disc loading mechanism of the re-
producing apparatus for the so-called compact disc.
Therefore, loading of the recordable disc is often more
time-consuming than loading of the optical disc.
[0082] Inconsideration of this loadingtime, inthe disc
recording and/or reproducing apparatus according to
the embodiment of the present invention, when the disc
recording/reproducing unit 130 is ready to start record-
ing, the above-described recording preparation comple-
tion signal as a control signal indicating the completion
of preparation for recording Is outputted from the control
circuit 131. In the disc reproducing unit 120, when the
control circuit 121 receives this recording preparation
completion signal, the control circuit 121 performs con-
trol to start the reproducing operation of the optical disc.
The disc reproducing unit 120 which has started the re-
producing operation of the optical disc transmits infor-
mation signals, such as, signals between musical piec-
es, to the disc recording/reproducing unit 130. On the
basis of the information signals, the control circuit 131
ofthe disc recording/reproducing unit 130 performs con-
trol to actually start the recording operation to the re-
cordable disc. Being ready to start recording in this case
means a state where the above-described various ser-
vos are normally done on the recordable disc so as to
simply wait for the data to be recorded. At this point, the
optical head and the magnetic head are located at either
the initial position or the recording start position. This
also applies to the following operations.

[0083] At step S9, it is monitored whether or not the
condition of "completion of recording onto the recorda-
ble disc" or "completion of reproduction of the optical
disc” is satisfied. When either condition is satisfied, the
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operation proceeds to step S10. Whether the recording
onto the recordable disc has been completed or not is
determined by, for example, monitoring by the control
circuit 131 whether or not there is no reproduced signal
supplied from the reproducing unit 120 and whether or
notthere is no data held in the RAM 31 of Fig.4. Whether
the reproduction of the optical disc has been completed
or not is determined by, for exarnple, detecting by the
control circuit 121 whether or not the last address of the
information signals like music signals recorded on the
optical disc has been reached, or whether or not the last
address of the information signals programmed to be
reproduced last has been reached in the case of the pro-
gram reproduction. If the reproduction of the optical disc
has ended even when the recording operation to the re-
cordable disc Is being continued, or if there is no record-
able area of the recordable disc even when the repro-
ducing operation of the optical disc is being continued,
the operation proceeds to step S10.

[0084] At step S10, the table of contents (TOC) infor-
mation indicating the contents of the recorded informa-
tion is written and the recording operation to the record-
able disc ends. The carrier section 134b returns the first
recordable disc to the housing section 134a. The record-
able disc has a data recording area in which information
signals from the reproducing unit 120 are to be recorg-
ed, and a management Information area in which man-
agement information including the table of contents in-
formation used for the recording or reproducing opera-
tion for the data recording area is to be recorded. In this
management information area, the table of contents in-
formation is recorded before the recordable disc is re-
turned to the housing section 134a by the carrier section
134b. This table of contents information is generated by
the control circuit 131 during the recording operation
and is stored in the RAM.

[0085] At step S11, whether the recording up to the
fifth recordable disc has been completed or not is mon-
itored by the contrel circuit 131. When the recording has
been completed up to the fifth recordable disc, the op-
eration in the *5 to 5" mode ends. On the other hand,
when the recording has not been completed up to the
fifth recordable disc, the operation proceeds to step
S12.

[0086] Atstep S12,the carriersection 134b of the disc
recording/reproducing unit 130 takes outthe recordable
disc of the next number (the recordable disc subsequent
to the second recordable disc) from the housing section
134a and loads it on the recording/reproducing section
134c so that the recording/reproducing section 134c is
ready for recording and is thus maintained in the record-
ing pause state. The reproducing section 124¢ of the
reproducing unit 120 is ready for starting reproduction
from the leading part of the optical disc and is thus main-
tained in the reproduction pause state. Through the
“process A" again, the operation returns to step S8 and
repeats the similar procedures until the recording to the
fifth recordable disc is completed.
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[0087] The third mode, that is, the "1 to 5" mode, of
the disc recording and/or reproducing apparatus of Fig.
1 is now explained.

[0088] This disc recording and/or reproducing appa-
ratus has the "1 to 5" mode in which the contents re-
corded on an arbitrary one of up to five optical discs
housed in the disc housing section 124a of the disc re-
producing unit 120 can be sequentially recorded onto
each of five recordable discs housed inthe housing sec-
tion 134a of the disc recording/reproducing unit 130.
This "1 to 5" mode Is selected as the user operates the
dial and keys of the operating section 112 of the ampli-
fier/contro! unit 110.

[0089] Fig.9(a) is a view for explaining the operation
at the time when the "1 to 5® mode is selected. In this
case, "O" represents the first to fifth optical discs and
" represents the first to fifth recordable discs. That is,
in procedure 1, the contents of the first optical disc
housed in the disc housing section 124a are recorded
onto the first recordable disc housed in the housing sec-
tion 134a. Similarly, in procedures 2 to 5, the contents
of the first optical disc housed in the disc housing section
124a are sequentially recorded onto the second to fifth
recordable discs. The indication as shown in Figs.8(a)
and 9(b) may be displayed, for example, on the display
section 113 of the  amplifier/control unit 110.

[0090] At this point, for example, if the third optical
disc among the five optical discs which should be
housed in the disc housing section 124a is not housed
therein, or if the second recordable disc among the five
recordable discs which should be housed in the housing
section 134a is not housed therein, that is, if any one of
the optical discs and/or the recordable discs is not
housed as in procedures 2 and 3 of Fig.9(b), these pro-
cedures are not executed. The absent recordable disc
is skipped and the operation to the next recordable disc
is continuously executed. When the second optical disc
shown in Fig.9(b) is selected, an error message Is dis-
played and the "1 to 5" mode is not executed.

[0091] At this point, for example, if the second and
fourth optical discs as indicated by dashed lines among
the five optical discs which should be housed in the disc
housing section 124a are not housed therein, or if the
third recordable disc among the five recordable discs
which should be housed in the housing section 134a is
not housed therein, the procedure for performing re-
cording onto the recordable disc not housed therein is
not executed and the recording operation to the subse-
quent recordable disc is sequentially executed. When
the optical disc not housed in the disc housing section
124ais designated, the "1 to 5" mode is not entered and
an error message indicating this is displayed on the dis-
play section 113 of the amplifier/control unit 110.
[0092] Inthis disc recording and/or reproducing appa-
ratus, the optical disc to be reproduced in the ®1 to 5"
mode can be arbitrarily designated. However, if the des-
ignation is not performed, the optical disc loaded on the
reproducing section 124c Is preferentially selected.
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When the reproduction of the selected optical disc has
been completed, or when the recording to the recorda-
ble disc has been completed, the operation in the "1 to
5" mode ends. Whether the reproduction or recording
has been completed or not is detected in & manner sim-
ilar to that of the "5 to 5" mode as described above.
[0093] Fig.10is an exemplary flowchart showing the
flow of processing for executing one procedure in the
recording/reproducing operation mode, the "1 to 5"
mode, as described above with reference to Figs.9(a)
and 9(b).

[0094] At step S21, the user uses the operating sec-
tion 112 of the amplifier/control unit 110 to designate the
number of a desired optical disc housed in the disc hous-
ing section 124a of the disc reproducing unit 120.
[0095] At step S22, it Is confirmed whether or not the
optical disc designated at step S21 is housed in the disc
housing section 124a. When it is confirmed that the des-
ignated optical disc Is housed therein, the operatien pro-
ceeds to step S23. On the other hand, when the desig-
nated optical disc is nhot housed therein, the operation
forcedly ends. Whether the designated optical disc is
housed or not is detected by providing a detecting sen-
sor on the housing section 124a of the disc reproducing
unit 120.

[0096] At step S23, the disc carrier section 124b of
the disc reproducing unit 120 takes out the designated
optical disc from the housing section and loads the op-
tical disc on the reproducing section 124c, so that the
reproducing section 124c is ready for reproduction and
is thus maintained in a standby (reproduction pause)
state. The carrier section 134b of the disc recording/re-
producing unit 130 takes out the first recordable disc
from the housing section 134a and loads the recordable
disc on the recording/reproducing section 134c, so that
the recording/reproducing section 134c is ready for re-
cording and is thus maintained in a standby (recording
pause) state.

[0097] At step S24, it is confirmed whether or not the
first recordable disc is in the recording pause state.
When it is detected that the first recordable disc is not
loaded, the operation proceeds to step S25. Then, the
next recordable disc (in this case, the second recordable
disc) is taken out from the housing section 134a and
loaded on the recording/reproducing section 134c, so
that the recording/reproducing section 134c¢ is ready for
recording and is thus maintained in the standby (record-
ing pause) state. Then, the operation proceeds to step
S26. On the other hand, when it is confirmed that the
first recordable disc is In the recording pause state, the
operation proceeds directly to step S26. Whether the
first recordable disc is loaded or not is detected by a
technique similar to that used in the *5 to 5° mode as
described above.

[0098] The process of step S24 to step S25, that s,
the process for confirming whether or not the recordable
disc is in the recording pause state, is a process to be
used again and is hereinafter referred to as “process B".

EP 0 836 183 B1

10

15

20

25

30

35

40

45

50

55

10

i8

[0093] At step S26, input of a dubbing start signal as
a control signal indicating the start of dubbing is moni-
tored. This dubbing start signal is inputted by, normailty,
pressing the enter key (ENTER) of the operating section
112 of the amplifier/contro! unit 110 or pressing the play
key {PLAY) of the operating switch group 132 of the disc
recording/reproducing unit 130. When this control signal
has been inputted to the control circuit 121 orthe control
circuit 131, the operation proceeds to step S27.

[0100] At step S27, the reproduction pause state of
the first optical disc is released so that reproduction of
the optical disc by the reproducing section 124c is start-
ed. At the seme time, the recording pause state of the
first recordable disc is released so that recording of mu-
sic signals reproduced from the first optical disc by the
reproducing section 124c¢ onto the first recordable disc
by the recording/reproducing section 134c is started.
The disc loading mechanism of the recording and/or re-
producing apparatus using the recordable disc is gen-
erally more complicated than the disc loading mecha-
nism of the reproducing apparatus for the so-called
compact disc. Therefore, loading of the recordable disc |
is often more time-consuming than loading of the optical
disc.

[0101] Inconsideration of this loadingtime, inthe disc
recording and/or reproducing apparatus according to
the embodiment of the present invention, when the disc
recording/reproducing unit 130 is ready to start record-
ing, the above-described recording preparation comple-
tion signal as a control signal indicating the completion
of preparation for recording is transmitted. On receiving
this recording preparation completion signal, the disc re-
producing unit 120 starts the reproducing operation of
the optical disc by the reproducing section 124c. The
disc reproducing unit 120 which has started the repro-
ducing operation of the optical disc transmits informa-
tion signals, such as, signals between musical pieces,
to the control circuit 131 of the disc recording/reproduc-
ing unit 130. On the basis of the information signals, the
disc recording/reproducing unit 130 releases the record-
ing pause state and actually starts the recording opera-
tion to the recordable disc. :

[0102] At step S28, it is monitored whether or not the
condition of "completion of recording onto the recorda-
ble disc” or "completion of reproduction of the optical
disc” is satisfied. When either condition is satisfied, the
operation proceeds to step S29. Whether the recording
onto the recordable disc has been completed or not, and
whether the reproduction of the optical disc has been
completed or not, are determined by techniques similar
to those used in the *5 to 5" mode as described above.
[0103] At step S29, the table of contents (TOC) infor-
mation indicating the contents of the recorded informa-
tion Is written and the recording operation to the record-
able disc ends. The carrier section 134b returns the first
recordable discto the housing section 134a. The record-
ing operation of this table of contents information is per-
formed in a manner similar to the above-described step
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s10.

[0104] Al step S30, whether the recording up to the
fifth recordable disc has been completed or not is mon-
itored by the control circuit 131. When the recording has
been completed up to the fifth recordable disc, the op-
eration in the "1 to 5" mode ends. On the other hand,
when the recording has not been completed up to the
fifth recordable disc, the operation proceeds to step
S31.

[0105] Atstep S31, the carrier section 134b of the disc
recording/reproducing unit 130 takes out the next re-
cordable disc (the recordable disc subsequent to the
second recordable disc) from the housing section 134a
and loads it on the recording/reproducing section 134c
so that the recording/reproducing section 134c Is ready
for recording and is thus maintained in the recording
pause state. The reproducing section 124c of the repro-
ducing unit 120 is ready for starting reproduction from
the leading part of the optical disc and is thus maintained
in the reproduction pause state. Through the “process
B" again, the operation returns to step S27 and repeats
the similar procedures until the recording to the fifth re-
cordable disc is completed.

[0106] The fourth mode, that is, the "5 to 1" mode, of
the disc recording and/or reproducing apparatus of Fig.
1 is now explained.

[0107] This disc recording and/or reproducing appa-
ratus has the "S to 1" mode in which only the contents
recorded on an arbitrary track (for example, the first
track) of each of up to five optical discs housed in the
disc housing section 124a of the disc reproducing unit
120 can be sequentially recorded onto an arbitrary or
selected one of up to five recordable discs housed in the
housing section 134a of the disc recording/reproducing
unit 130. This "5 to 1" mode is selected as the user op-
erates the dial and keys of the operating section 112 of
the amplifier/control unit 110,

[0108] Fig.11(a) is a view for explaining the operation
at the time when the "5 to 1" mode is selected. In this
case, "O" represents the first to fifth optical discs and
"7 represents the first to fifth recordable discs. That is,
only the contents of the first track of each of the optical
discs housed In the disc housing section 124a are se-
quentially recorded onto, for example, the first recorda-
ble disc housed in the housing section 134a. Thus, the
above-described mode In which only the contents re-
corded on the first track of the optical discs are collec-
tively recorded onto one recordable disc is referred to
as the "5 to 1” mode.

[0108] At this point, for example, if the second and
fourth optical discs among the five optical discs which
should be housed in the disc housing section 124a are
not housed therein, the second and fourth optical discs
are not displayed on the display section 113 as shown
in Fig.11(b). The procedures for recording the contents
of the optical discs not housed therein are not executed.
The subsequent optical discs, in this case, the third and
fifth optical discs, are sequentially taken out from the
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housing section 124a, and information signals on the
first track of each of these optical discs are reproduced
by the reproducing section 124c.

[0110] The indication as shown in Figs.11(a) and 11
(b) may be displayed, for example, on the display sec-
tion 113 of the amplifier/control unit 110. If there is any
optical disc not housed in the housing section, an error
message Indicating this may be displayed on the display
section 113 of the ampilifier/control unit 110.

[0111] The plural recordable discs are housed in the
housing section 134a. Therefore, in order to prevent er-
roneous recording on these recordable discs, when the
recording/reproducing operation mode is selected in
this disc recording and/or reproducing apparatus, the
control circuit 131 performs control such that recording
may be carried out only on the first recordable disc.
[0112]) In the case where the contents of more than
five optical discs are to be recorded continuously, after
the above-described flow of operation is completed, the
optical discs housed in the disc housing section 124a
may be exchanged during or after the recording opera-
tion by the recording/reproducing section 134c so that
the recording of the contents of the sixth and subse-
quent optical discs may be continued. In this case, the
“5to 1" mode is maintained until the recording operation
of the recordable discs is completed. When the repro-
duction of the optical disc has been completed, or when
the recording onto the recordable disc has been com-
pleted, the operation in the "5 to 1* mode ends.

f0113] In the above-described recording/repreducing
operation mode, the flow of operation for executing the
so-called hit parade recording is similar to the flow
shown in Fig.8. In this case, however, at step S19 for
determining whether the reproduction of the optical disc
has been completed or not, a code (subcode) for repro-
ducing only a desired track is used for the determination.
[0114] Although the above-described embodiments
are explained using the magneto-optical disc as the re-
cordable disc, a phase-changed type optical disc or a
magnetic disc may be used. In addition, the present in-
vention is applicable not only in the case where the disc-
shaped recording medium is used but also in the case
where a recording medium housed in the stocker and
exchangeable by the media exchange mechanism, for
example, a digital audio tape, is used. [t is a matter of
course that various modifications and changes may be
effected without departing from the scope of the present
invention. ’

Claims

1. Arecording and reproducing apparatus comprising:
a reproducing unit (120) having a first recording
medium (65) loaded thereon and adapted for

reproducing a first recording medium, and
a recording unit (130) adapted for recording in-
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formation signals reproduced by the reproduc-
ing unit (120) onto a second recording medium,

wherein

the recording unit (130) is supplying a control
signal to the reproducing unit, and

the reproducing unit (120) starts reproducing
the first recording medium on the basis of the
control signal supplied from the recording unit
(130), and supplies reproduced signals to the
recording unit (130),

characterized in that

the control signal supplied from the recording
unit (130) to the reproducing unit (120) indi-
cates completion of preparation for recording
the information signals onto the second record-
ing medium; wherein

the reproducing unit (120} is set in a reproduc-
tion standby state when the first recording me-
dium is loaded thereon, the reproducing unit
(120) having the reproduction standby state re-
leased on the basis of the control signal indi-
cating completion of preparation for recording
so as to start reproduction of the first recording
medium; and

the recording unit (130) is set in a recording

standby state and outputs the control signal in-
dicating completion of preparation for recording
when the second recording medium is loaded
thereon, the recording unit (130) having the re-
cording standby state released by the repro-
duced signals supplied from the reproducing
unit (120) so as to record the reproduced sig-
nals from the reproducing unit (120) onto the
second recording medium.

The recording and reproducing apparatus as
claimed in claim 1,

wherein the reproducing unit (120) has a plurality of
first recording media loaded thereon and is adapted
for sequentially reproducing one of the plurality of
loaded first recording media.

The recording and reproducing apparatus as
claimed In claim 1 or 2,

wherein the recording unit (130) has a plurality of
recordable second recording media loaded there-
on, each having a recording area which is capable
of recording information signals therein and a man-
agement information area in which managementin-
formation including at least table of contents infor-
mation of the information signals recorded in the re-
cording area is recorded, the recording unit (130)
being adapted for recording information signals and
management information onto one of the plurality
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of loaded second recording media.

The recording and reproducing apparatus as
claimed In one of the proceeding claims,

wherein the recording unit {(130) records the man-
agement information of the information signals re-
corded in the recording area into the management
information area of the second recording medium
after completion of reproduction of the first record-
ing medium by the reproducing unit (120).

The recording and reproducing apparatus as
claimed in one of the proceeding claims,

wherein the reproducing unit (120) ends reproduc-
tion of the first recording medium when recording of
the information signals onto the second recording
medium by the recording unit (130) is completed
during the reproduction of the first recording medi-
um.

The recording and reproducing apparatus as
claimed in one of the proceeding claims,

wherein the reproducing unit (120) has a first hous-
ing section (124a) for housing the plurality of first
recording media loaded thereon and a first carrier
mechanism (124b) for taking out one of the first re-
cording media from the first housing section (124a)
and carrying the first recording medium to the re-
producing unit (120), and the recording unit (130)
has a second housing section (134a) for housing
the plurality of second recording media loaded ther-
eon and a second carrier mechanism (134b) for tak-
ing out one of the second recording media from the
second housing section (184a) and carrying the
second recording medium to the recording unit
(130}, so that after completion of reproduction of the
first recording medium by the reproducing unit (120)
or completion of recording of the information signals
onto the second recording medium by the recording
unit (130), the first recording medium reproduced
by the reproducing unit (120) is returned to the first
housing section {124a) by the first carrier mecha-
nism (124b) while the second recording medium re-
corded by the recording unit (130) is returned to the
second housing section (134a) by the second car-
rier mechanism (134b).

The recording and reproducing apparatus as
claimed in claim 6,

wherein the recording unit (130) records the man-
agement information of the information signals re-
corded in the recording area into the management
information area of the second recording medium
before the second recording medium is returned to
the second housing section by the second carrier
mechanism (134b), so that the second recording
medium is returned to the second housing section
(134a) by the second carrier mechanism (134b) af-
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ter completion of the recording of the management
information.

The recording and reproducing apparatus as
claimed in claim 6 or 7,

the apparatus repeating operations of exchanging
the first recording medium by the first carrier mech-
anism (124b) to set the repreducing unit (120) in a
reproduction standby state while exchanging the
second recording medium by the second carrier
mechanism (134b) to set the recording unit (130) in
a recording standby state after completion of re-
cording of one of the second recording media by the
recording unit (130), having the reproduction stand-
by state released on the basis of the control signal
indicating completion of preparation for recording of
the recording unit (130) so as to start reproduction
of the first recording medium, and recording the re-
produced signals from the reproducing unit (120)
onto the second recording medium by the recording
unit (130).

The recording and reproducing apparatus as
claimed in one of claims 6 to 8,

whereinthe reproduced signals of the first recording
medium reproduced by the reproducing unit {120)
are recorded by the recording unit (130) onto each
of the second recording media housed in the sec-
ond housing section (134a).

The recording and reproducing apparatus as
claimed in one of claims 6 to 9,

wherein specified information signals of one of the
first recording media are reproduced by the repro-
ducing unit (120), the reproduced specified informa-
tion signals being recorded onto the second record-
ing medium by the recording unit (130), the record-
ing unit (130) being set in the recording standby
state after completion of the reproduction of the
specified information signals of the one first record-
ing medium by the reproducing unit (120), the one
first recording medium being exchanged with an-
other first recording medium by the first carrier
mechanism (124a) to reproduce specified informa-
tion signals of the another first recording medium
by the reproducing unit (120), the recording standby
state of the recording unit (130) being released to
record the specified information signals onto the
second recording medium.

. A recording and reproducing method using a repro-

ducing unit (120) for reproducing one of a plurality
of first recording media which are housed in a first
housing section (124a) and in which information
signals are recorded, and a recording unit (130) for
recording the information signals reproduced by the
reproducing unit (120) onto orie of recordable sec-
ond recording media which are housed in a second
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12,

13.

14,

24

housing section {134a) and each of which has a re-
cording area capable of recording information sig-
nals therein and a management information area
having recorded therein management information
including at least table of contents information of the
information signals recorded in the recording area,

* the method comprising the steps of:

taking out one of the first recording media from
the first housing section (124a), loading the one
tirst recording medium onto the reproducing
unit (120), and setting the reproducing wunit
(120) to a reproduction standby state for the
loaded first recording medium; and

taking out one of the second recording media
from the second housing section (134a), load-
ing the one second recording medium onto the
recording unit (130), setting the recording unit
(130) to a recording standby state for the load-
ed second recording medium, and outputting a
control signal indicating completion of prepara-
tion for recording;

‘wherein the reproducing unit (120) starts re-
producing the first recording medium on the basis
of the control signal indicating completion of prep-
aration for recording supplied from the recording
unit (130) and supplies reproduced signals to the
recording unit (130) while the recording unit (130)
records the reproduced signals supplied thereto on-
to the second recording medium.

The recording and reproducing method as claimed
in claim 11,

wherein the reproducing unit (120) is set in the re-
production standby state when the first recording
medium is loaded on the reproducing unit (120), the
reproducing standby state being released on the
basis of the control signal indicating completion of
preparation for recording so as to start reproduction
of the first recording medium.

The recording and reproducing method as claimed
in claim 12, o
wherein the recording unit {(130) is set in the record-
ing standby state and outputs the control signal in-
dicating completion of preparation for recording
when the second recording medium is loaded on
the recording unit (130), the recording unit (130)
having the recording standby state released by the
reproduced signals supplied from the reproducing
unit (120) so as to record the reproduced signals
from the reproducing unit (120) onto the second re-
cording medium.

The recording and reproducing method as cltaimed
in claim 13,
wherein after completion of reproduction of the first
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recording medium by the reproducing unit (120), the
recording unit (130) records the management infor-
mation of the information signals recorded in the re-
cording area into the management information area
of the second recording medium.

The recording and reproducing method as claimed
in claim 14,

wherein the reproduction of the first recording me-
dium by the reproducing unit (120) is ended when
recording of the information signals onto the second
recording medium by the recording unit (130) is
completed during the reproduction of the first re-
cording medium by the reproducing unit (120).

The recording and reproducing method as claimed
in one of claims 11 to 15,

the method repeating operations of exchanging the
first recording medium of the reproducing unit (120)
and loading another first recording medium to set
the reproducing unit (120) in a reproduction standby
state while exchanging the second recording medi-
um of the recording unit (130) and loading another
second recording medium to set the recording unit
(130) in a recording standby state after completion
of recording of one of the second recording media
by therecording unit (130), having the reproduction
standby state of the reproducing unit (120) released
on the basis of the control signal indicating comple-
tion of preparation for recording of the recording unit
(130) so as to start reproduction of the another first
recording medium, and recording the reproduced
signals from the reproducing unit (120) onto the an-
other second recording medium by the recording
unit (130).

The recording and reproducing method as claimed
in one of claims 11 to 16,

wherein the reproduced signals of the first recording
medium reproduced by the reproducing unit (120)
are recorded by the recording unit (130) onto each
of the second recording media housed in the sec-
ond housing section (134a).

The recording and reproducing method as claimed
in one of claims 11 to 17,

wherein specified information signals of one of the
first recording media are reproduced by the repro-
ducing unit (120), the reproduced specified informa-
tion signals being recorded onto the second record-
ing medium by the recording unit (130), the record-
ing unit (130) being set in the recording standby
state after completion of the reproduction of the
specified information signals of the one first record-
ing medium by the reproducing unit (120), the one
first recording medium being exchanged with an-

- other first recording medium by the first carrier

mechanism (124b) to reproduce specified informa-
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tion signals of the another first recording medium
by the reproducing unit (120), the recording standby
state of the recording unit (130) being released to
record the specified information signals onto the
second recording medium.

Patentanspriiche

Aufzeichnungs- und Wiedergabegerit, welches
aufweist:

eine Wiedergabeeinheit {120), welche einen
ersten darauf geladenen Aufzeichnungstrager
(65) aufweist und ausgebildet ist, um einen er-
sten Aufzeichnungstrédger wiederzugeben, und
eine Aufzeichnungseinheit (130), die ausgebil-
det ist, Informationssignale, welche durch die
Wiedergabeeinheit (120) wiedergegeben wer-
den, auf einem zweiten Aufzeichnungstrager
aufzuzeichnen,

wobel

die Aufzeichnungseinheit (130) ein Steuersi-
gnal zur Wiedergabeeinheit liefert, und

die Wiedergabeeinheit (120) das Wiedergeben
des ersten Aufzeichnungstrégers auf der Basis
des Steuersignals, welches von der Aufzeich-
nungseinheit (130) geliefert wird, beginnt und
die wiedergegebenen Signale zur Aufzeich-
nungseinheit (130) liefert,

dadurch gekennzeichnet, daB

das Steuersignal, welches von der Aufzeich-
nungseinheit (130) zur Wiedergabeeinheit
(120) geliefert wird, die Beendigung der Vorbe-
reitung zum Aufzeichnen der Informationssi-
gnale auf dem zweiten Aufzeichnungstrager
anzeigt; wobeli

die Wiedergabeeinheit (120) in einen Wieder-
gabe-Bereitschaftszustand versetzt wird, wenn
der erste Aufzeichnungstrager darauf geladen
ist, wobei der Wiedergabe-Bereitschaftszu-
stand der Wiedergabeeinheit (120) auf der Ba-
sis des Steuersignals geléscht wird, welches
den Abschiu3 der Vorbereitung zum Aufzeich-
nen zeigt, um die Wiedergabe des ersten Auf-
zeichnungstridgers zu beginnen; und

die Aufzeichnungseinheit (130) in einen Auf-
zeichnungs-Bereitschaftszustand versetzt wird
und das Steuersignal, welches den AbschluB3
der Vorbereitung zum Aufzeichnen zeigt, wenn
der zweite Aufzeichnungstrdager darin geladen
ist, ausgibt, wobei der Aufzeichnungs-Bereit-
schaftszustand der Aufzeichnungseinheit
(130) durch die Wiedergabesignale geldscht
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wird, die von der Aufzeichnungseinheit (120)
geliefert werden, um die Wiedergabesignale
von der Wiedergabeeinheit (120) auf dem zwei-
ten Aufzeichnungstrager aufzuzeichnen.

Aufzeichnungs- und Wiedergabegerdt nach An-
spruch 1,

wobei die Wiedergabeeinheit (120) mehrere
erste Aufzeichnungstriger, die darauf geladen
sind, aufweist und ausgebildet ist, um nacheinan-
der einen der mehreren geladenen ersten Aufzeich-
nungstrager wiederzugeben.

Aufzeichnungs- und Wiedergabegerdt nach An-
spruch 1 oder 2,

wobei die Aufzeichnungseinheit (130) mehre-
re beschreibbare zweite Aufzeichnungstriager, die
darauf geladen sind, aufweist, wobei jeder einen
Aufzelchnungsbereich aufweist, auf dem Informati-
onssignale aufgezeichnet werden kénnen, und ei-
nen Verwaltungsinformationsbereich, auf welchem
Verwaltungsinformation einschlieBlich zumindest
Inhaltstabelleninformation der Informationssignale,
die im Aufzeichnungsbereich aufgezeichnet sind,
aufgezeichnet ist, wobei die Aufzeichnungseinheit
(130) ausgebildet ist, Informationssignale und Ver-
waltungsinformation auf einem der mehreren gela-
denen zweiten Aufzeichnungstrager aufzuzeich-
nen.

Aufzeichnungs- und Wiedergabegerat nach einem
der vorhergehenden Anspriiche, wobei die Auf-
zeichnungseinheit (130) die Verwaltungsinformati-
on der Informationssignale, welche im Aufzeich-
nungsbereich aufgezeichnet sind, im Verwaltungs-
informationsbereich des zweiten Aufzeichnungs-
trdgers nach Beendigung der Wiedergabe des er-
sten Aufzeichnungstrdgers durch die Wiedergabe-
einheit (120) aufzeichnet.

Aufzeichnungs- und Wiedergabegerat nach einem
der vorhergehenden Anspriche, wobel die Wieder-
gabeeinheit (120) die Wiedergabe des ersten Auf-
zeichnungstrdgers beendet, wenn das Aufzeichnen
der Informationssignale auf dem zweiten Aufzeich-
nungstrager durch die Aufzeichnungseinheit (130)
wahrend der Wiedergabe des ersten Aufzeich-
nungstragers beendet ist.

Aufzeichnungs- und Wiedergabegeréat nach einem
der vorhergehenden Anspriiche, wobei die Wieder-
gabeeinheit (120) einen ersten Unterbringungsab-
schnitt (124a) aufweist, um die mehreren ersten
Aufzeichnungstrager, die darauf geladen sind, un-
terzubringen, und einen ersten Transportmechanis-
mus (124b), um einen der ersten Aufzeichnungstra-
ger vom ersten Unterbringungsabschnitt (124a)
herauszunehmen und um den ersten Aufzeich-
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nungstréger zur Wiedergabeeinheit (120) zu trans-
portieren, und die Aufzeichnungseinheit (130) ei-
nen zweiten Unterbringungsabschnitt (134a) auf-
weist, um die mehreren zweiten Aufzeichnungstra-
ger, die darauf geladen sind, unterzubringen, und
einen zweiten Transporimechanismus (134b), um
elnen der zweiten Aufzeichnungstrdger vom zwei-
ten Unterbringungsabschnitt (134a) herauszuneh-
men und um den zweiten Aufzeichnungstrédger zur
Aufzeichnungseinheit (130) zu transportieren, so
daf nach AbschluB3 der Wiedergabe des ersten Auf-
zeichnungstrdgers durch die Wiedergabeeinheit
(120) eder nach Abschluf3 der Aufzeichnung der In-
formationssignale auf dem zweiten Aufzeichnungs-
trager durch die Aufzeichnungseinheit (130) der er-
ste Aufzeichnungstrager, der durch die Wiederga-
beeinheit (120) wiedergegeben wurde, zum ersten
Unterbringungsabschnitt (124a) durch den ersten
Transportmechanismus (124b) zurlickgebracht
wird, wihrend der zweite Aufzeichnungstréger, der
durch die Aufzeichnungseinheit (130) beschrieben
wurde, zum zweiten Unterbringungsabschnitt
(134a) durch den zweiten Transportmechanismus
(134b) zuriickgebracht wird.

Aufzeichnungs- und Wiedergabegerit nach An-
spruch 6, :

wobei die Aufzeichnungseinheit (130) die
Verwaltungsinformation der Informationssignale,
welche im Aufzeichnungsbereich aufgezeichnet
sind, im Verwaltungsinformationsbereich des zwei-
ten Aufzeichnungstragers aufzeichnet, bevor der
zweite Aufzeichnungstrdger zum zweiten Unter-
bringungsabschnitt durch den zweiten Transport-
mechanismus (134b) zurlickgebracht wird, so daf3
der zweite Aufzeichnungstrager zum zweiten Un-
terbringungsabschnitt (134a) durch den zweiten
Transportmechanismus (134b) nach Beendigung
der Aufzeichnung der Verwaltungsinformation zu-
rickgebracht wird.

Aufzeichnungs- und Wiedergabegerdt nach An-
spruch 6 oder 7, :

wobei das Gerét Operationen zum Wechseln
des ersten Aufzeichnungstrigers durch den ersten

- Transportmechanismus (124b) wiederhoit, um die

Wiedergabeeinheit (120) in einen Wiedergabe-Be-
reitschafiszustand zu versetzten, wahrend der
zweite Aufzeichnungstrager durch den zweiten
Transportmechanismus (134b) gewechselt wird,
um die Aufzeichnungseinheit (130) in einen Auf-
zeichnungs-Bereitschaftszustand nach Beendi-
gung der Aufzeichnung von einem der zweiten Auf-
zeichnungstrager durch die Aufzelchnungseinheit
(130) zu versetzen, wobei der Wiedergabe-Bereit-
schaftszustand auf der Basis des Steuersignals ge-
I16scht wird, welches die Beendigung der Vorberei-
tung zum Aufzeichnen der Aufzeichnungseinheit
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(130) zeigt, um die Wiedergabe des ersten Auf-
zeichnungstrigers zu beginnen und um die wieder-
gegebenen Signale von der Wiedergabeeinhelt
(120) auf dem zweiten Aufzeichnungstréager durch
die Aufzeichnungseinheit (130) aufzuzeichnen.

Aufzeichnungs- und Wiedergabegerit nach einem
der Anspriiche 6 bis 9, wobel die Wiedergabesigna-
le des ersten Aufzeichnungstrégers, die durch die
Wiedergabeeinheit (120) wiedergegeben werden,
durch die Aufzeichnungseinheit (130) auf jedem der
zweiten Aufzeichnungstréger, welche im zweiten
Unterbringungsabschnitt  (134a) untergebracht
sind, aufgezeichnet werden.

Aufzelchnungs- und Wiedergabegerét nach einem
der Anspriiche 6 bis 9,

wobei spezifizierte Informationssignale von
einem der ersten Aufzeichnungstrdger durch die

Wiedergabeeinheit (120) wiedergegeben werden, .

wobei die wiedergegebenen spezifizierten Informa-
tionssignale durch die Aufzeichnungseinheit (130)
auf dem zweiten Aufzeichnungstriger aufgezeich-
net werden, wobei die Aufzeichnungseinheit (130)
in den Aufzeichnungs-Bereitschaftszustand nach
Beendigung der Wiedergebe der spezifizierten In-
formationssignale des einen ersten Aufzeichnungs-
trigers durch die Wiedergabeeinheit (120) versetzt
ist, wobei der erste eine Aufzeichnungstrager durch
den anderen ersten Aufzeichnungstragerdurchden
ersten Transporimechanismus (124a) ausge-
tauscht wird, um spezifizierte Informationssignale
des anderen ersten Aufzeichnungstragers durch
die Wiedergabeeinheit (120) wiederzugeben, wo-
bei der Aufzeichnungs-Bereitschaftszustand der
Aufzeichnungseinheit (130) geléscht wird, um die
spezifizierten Informationssignale auf dem zweiten
Aufzeichnungstrager aufzuzeichnen.

Aufzeichnungs- und Wiedergabeverfahren, bei
dem eine Wiedergabeeinheit (120) verwendet wird,
um einen von mehreren ersten Aufzeichnungstra-
gern wiederzugeben, die in einem ersten Unterbrin-
gungsabschnitt (124a) untergebracht sind und auf
denen Informationssignale aufgezeichnet sind, und
eine Aufzeichnungseinheit (130), um die Informati-
onssignale, die durch die Wiedergabeeinheit (120)
wiedergegeben werden, auf einem von beschreib-
baren zweiten Aufzeichnungstragem aufzuzeich-
nen, welche in einem zweiten Unterbringungsab-
schnitt (134a) untergebracht sind, und wobei jeder
einen Aufzeichnungsbereich hat, auf dem Informa-
tionssignale aufgezeichnet werden kénnen, und ei-
nen Verwaltungsinformationsbereich, auf welchem
Verwaltungsinformation aufgezeichnet ist, die zu-
mindest Inhaltstabelleninformation der Informati-
onssignale aufweist, die auf dem Aufzeichnungsbe-
reich aufgezeichnet sind, wobei das Verfahren fol-
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12.

13.

30
gende Schritte aufweist:

Herausnehmen eines der ersten Aufzeich-
nungstrager vom ersten Unterbringungsab-
schnitt (124a), Laden des einen ersten Auf-
zeichnungstragers auf die Wiedergabeeinheit
(120) und Versetzen der Wiedergabeeinheit
(120) in einen Wiedergabe-Bereitschaftszu-
stand fur den geladenen ersten Aufzeich-
nungstrdger; und

Herausnehmen eines der zweiten Aufzeich-
nungstrédger vom zweiten Unterbringungsab-
schnitt (134a), Laden des zweiten einen Auf-
zeichnungstriagers auf die Aufzeichnungsein-
heit (130), Versetzen der Aufzeichnungseinhelt
(130) in einen Aufzeichnungs-Bereitschaftszu-
stand fir den geladenen zweiten Aufzeich-
nungstrager und Ausgeben eines Steuersi-
gnals, welches die Beendigung der Vorberei-
tung zum Aufzeichnen zeigt;

wobei die Wiedergabeeinheit (120) die Wie-
dergabe des ersten Aufzeichnungstrégers auf der
Basis des Steuersignals beginnt, welches den Ab-
schluB der Vorbereitung zum Aufzeichnen zeigt,
welches von der Aufzeichnungseinhetit (130) gelie-
fert wird, und die Wiedergabesignale zur Aufzeich-
nungseinheit (130) liefert, wahrend die Aufzeich-
nungseinheit (130) die zu ihr gelieferten Wiederga-
besignale auf dem zweiten Aufzeichnungstrager
aufzeichnet.

Aufzeichnungs- und Wiedergabeverfahren nach
Anspruch 11, wobel die Wiedergabeeinheit (120) in
den Wiedergabe-Bereitschaftszustand versetzt
wird, wenn der erste Aufzeichnungstrdger in die
Wiedergabeeinheit (120) geladen ist, wobei der
Wiedergabe-Bereitschaftszustand auf der Basis
des Steuersignals, welches den Abschluf3 der Vor-
bereitung zum Aufzeichnen zeigt, geldscht wird, um
die Wiedergabe des ersten Aufzeichnungstragers
Zu beginnen.

Aufzeichnungs- und Wiedergabeverfahren nach
Anspruch 12,

wobei die Aufzeichnungseinheit (130) in den
Aufzeichnungs-Bereitschaftszustand versetzt wird
und das Steuersignal ausgibt, welches den Ab-
schluB der Vorbereitung zum Aufzeichnen zeigt,
wenn der zweite Aufzeichnungstrager in die Auf-
zeichnungseinhelt (130) geladen ist, wobei der Auf-
zeichnungs-Bereitschaftszustand der Aufzeich-
nungseinheit (130) durch die Wiedergabesignale
geléscht wird, die von der Wiedergabeeinheit (120)
geliefert werden, um die Wiedergabesignale von
der Wiedergabeeinheit (120) auf dem zweiten Auf-
zeichnungstrager aufzuzeichnen.
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Aufzeichnungs- und Wiedergabeverfahren nach
Anspruch 13,

wobei nach Beendigung der Wiedergabe des
ersten Aufzeichnungstrigers durch die Wiederga-
beeinheit (120) die Aufzeichnungseinheit (130) die
Verwaltungsinformation der Informationssignale,
die auf dem Aufzeichnungsbereich aufgezeichnet

- sind, auf dem Verwaltungsinformationsbereich des

zweiten Aufzeichnungstragers aufzeichnet.

Aufzeichnungs- und Wiedergabeverfahren nach
Anspruch 14,

wobei die Wiedergabe des ersten Aufzeich-
nungstrdgers durch die Wiedergabeeinheit (120)
beendet wird, wenn das Aufzeichnen der Informa-
tionssignale auf dem zweiten Aufzeichnungstriager
durch die Aufzeichnungseinheit (130) wahrend der

Wiedergabe des ersten Aufzeichnungstridgers

durch die Wiedergabeeinheit (120) beendet wird.

Aufzeichnungs- und Wiedergabeverfahren nach ei-
nem der Anspriiche 11 bis 15, wobei das Verfahren
Operationen zum Wechseln des ersten Aufzeich-
nungstragers der Wiedergabeeinheit (120) und
zum Laden eines anderen ersten Aufzeichnungs-
tragers wiederholt, um die Wiedergabeeinheit (120)
In einen Wiedergabe-Bereitschaftszustand zu ver-
setzen, wahrend der zweite Aufzeichnungstrdager
der Wiedergabeeinheit (130) gewechselt wird und
ein anderer zweiter Aufzeichnungstrager geladen
wird, um die Aufzeichnungseinheit (130) in einen
Aufzeichnungs-Bereitschaftszustand nach Beendi-
gung der Aufzeichnung eines der zweiten Aufzeich-
nungstrager durch die Aufzeichnungseinheit (130)
zu versetzen, wobei der Wiedergabe-Bereitschafts-
zustand der Aufzeichnungseinheit {120) auf der Ba-
sis des Steuersignals, welches den AbschluB der
Vorbereitung zum Aufzeichnen der Aufzeichnungs-
einheit (130) zeigt, geléscht wird, um mit der Wie-
dergabe des anderen ersten Aufzeichnungstragers
zu beginnen und um die Wiedergabesignale von
der Wiedergabeeinheit (120) auf dem anderen
zweiten Aufzeichnungstrager durch die Aufzeich-
nungseinheit (130) aufzuzeichnen.

Aufzeichnungs- und Wiedergabeverfahren nach ei-
nem der Anspriiche 11 bis 18, .

wobei die Wiedergabesignale des ersten Auf-
zeichnungstragers, welche durch die Wiedergabe-
einheit (120) wiedergegeben werden, durch die
Aufzeichnungseinheit (130) auf jedemn der zweiten
Aufzeichnungstrager, welche im zweiten Unterbrin-
gungsabschnitt (134a) untergebracht sind, aufge-
zeichnet werden.

Aufzeichnungs- und Wiedergabeverfahren nach ei-
nem der Anspriche 11 bis 17,
wobei spezifizierte Informationssignale von

10

15

20

25

30

35

40

45

50

55

17

einem der ersten Aufzeichnungstriger durch die
Wiedergabeeinheit (120) wiedergegeben werden,
wobei die wiedergegebenen spezifizierten Informa-
tionssignale auf dem zweiten Aufzeichnungstrager
durch die Aufzelchnungseinheit (130) aufgezeich-
net werden, wobei die Aufzeichnungseinheit (130)
in den Aufzeichnungs-Bereitschaftszustand nach
Beendigung der Wiedergabe der spezifizierten In-
formationssignale des einen ersten Aufzeichnungs-
tragers durch die Wiedergabeeinheit (120) versetzt
wird, wobei der eine erste Aufzeichnungstréger
durch einen anderen ersten Aufzeichnungstrager
durch den ersten Transportmechanismus (124b)
ausgetauscht wird, um spezifizierte Informationssi-
gnale des anderen ersten Aufzeichnungstrdgers
durch die Wiedergabeeinheit (120) wiederzugeben,
wobei der Aufzeichnungs-Bereitschaftszustand der
Aufzeichnungseinheit (130) geldscht wird, um die
spezifizierten Informationssignale auf dem zweiten
Aufzeichnungstrager aufzuzeichnen.

Revendications

Appareil d'enregistrement et de
comprenant :

reproduction

une unité de reproduction (120) comportant un
premier support d'enregistrement (65) chargé
sur elle et adaptée pour reproduire un premier
support d’'enregistrement ; et

une unité d'enregistrement (130) adaptée pour
enregistrer des signaux d'information qui sont
reproduits au moyen de I'unité de reproduction
(120) sur un second support d'enregistrement,

dans lequel :

l'unité d'enregistrement (130) applique un si-
gnal de commande sur l'unité de reproduction ;
et

I'unité de reproduction (120) démarre la repro-
duction du premier support d'enregistrement
sur la base du signal de commande qui est ap-
pliqué depuis I'unité d'enregistrement (130) et
applique des signaux reproduits sur l'unité
d’enregistrement (130},

caractérisée en ce que :

le signal de commande qui est appliqué depuis
l'unité d'enregistrement (130) sur l'unité de re-
production (120) indique la fin de la préparation
pour enregistrer les signaux dinformation sur
le second support d'enregistrement,

dans lequel
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I'unité de reproduction (120) est établie dans un
état d'attente de reproduction lorsque le pre-
mier support d'enregistrement est chargé des-

sus, l'unité de reproduction (120) ayant son état -

d'attente de reproduction qui est libéré sur la
base du signa!l de commande qui indique la fin
de la préparation pour un enregistrement de
maniére & démarrer une reproduction du pre-
mier support d'enregistrement ; et

l'unité d'enregistrement (130) est établie dans
un état d'attente d'enregistrement et elle émet
en sortie le signal de commande qui indique la
fin de la préparation pour 'enregistrement lors-
que le second support d'enregistrement est
chargé dessus, I'unité d'enregistrement (130)
ayant son état d'attente d'enregistrement qui
est libéré par les signaux reproduits qui sont
appliqués depuis I'unité de reproduction (120)
de maniére & enregistrer les signaux reproduits
en provenance de l'unité de reproduction (120)
sur le second support d'enregistrement.

Apparell d'enregistrement et de reproduction selon
la revendication 1, dans lequel ‘'unité de reproduc-
tion (120) comporte une pluralité de premiers sup-
ports d'enregistrement qui sont chargés sur elle et
est adaptée pour reproduire de fagon séquentielle
I'un de la pluralité de premiers supports d'enregis-
trement chargés.

Appareil d'enregistrement et de reproduction selon
la revendication 1 ou 2, dans lequel l'unité d'enre-
gistrement (130) comporte une pluralité de seconds
supports d'enregistrement enregistrables chargés
sur elle dont chacun comporte une zone d'enregis-
trement qui peut enregistrer des signaux d'informa-
tion dedans et une zone d'information de gestion
dans laquelle une information de gestion incluant
au moins une table d'information de contenu des
signaux d'information enregistrés dans la zone
d'enregistrement est enregistrée, 'unité d'enregis-
trement (130) étant adaptée pour enregistrer des
signaux d'information et une information de gestion
sur I'un de la pluralité de seconds supports d'enre-
gistrement chargés.

Appareil d'enregistrement et de reproduction selon
l'une quelconque des revendications précédentes,
dans lequel I'unité d'enregistrement (130) enregis-
tre finformation de gestion des signaux d'informa-
tion enregistrés dans la zone d’enregistrement dans
la zone d'information de gestion du second support
d'enregistrement apras la fin de la reproduction du
premier support d'enregistrement au moyen de
l'unité de reproduction (120).

Appareil d'enregistrement et de reproduction selon
F'une quelconque des revendications précédentes,
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dans lequel I'unité de reproduction (120) temmnine la
reproduction du premier support d'enregistrement
lorsque I'enregistrement des signaux d'information
sur le second support d'enregistrement au moyen
de l'unité d'enregistrement {130) est terminé pen-
dant la reproduction du premier support d'enregis-
trement.

Appareil d'enregistrement et de reproduction selon
'une quelconque des revendications précédentes,
dans lequel l'unité de reproduction (120) comporte
une premiére section de boitier (124a) pourioger la
pluralité de premiers supports d'enregistrement
chargés dessus et un premier mécanisme de trans-
port (124b) pour extraire I'un des premiers supports
d'enregistrement a partir de la premiére section de
boftier (124a) et pour transporter le premier support
d'enregistrement jusqu'a l'unité de reproduction
(120), et l'unité d'enregistrement (130) comporte
une seconde section de boitier (134a) pour loger {a
pluralité de seconds supports d'enregistrement
chargés dessus et un second mécanisme de trans-
port (134b) pour extraire I'un des seconds supports
d'enregistrement a partir de la seconde section de
boftier (134a) et pour transporter le second support
d'enregistrement jusqu'a l'unité d'enregistrement
(130) de telle sorte qu'apres lafin de la reproduction
du premier support d’enregistrement au moyen de
Punité de reproduction (120) ou qu'aprés la fin de
l'enregistrement des signaux d'information sur le
second support d'enregistrementau moyen de I'uni-
té d'enregistrement (130), le premier support d'en-
registrement reproduit au moyen de l'unité de re-
production (120) soit ramené a la premiére section
de boftier (124a) par le premier mécanisme de
transport (124b) tandis que le second support d’en-
registrement enregistré au moyen de Funité d'enre-
gistrement (130) est ramené & la seconde section
de boitier (134a) au moyen du second mécanisme
de transport (134b).

Appareil d'enregistrement et de reproduction selon
la revendication 6, dans lequel l'unité d'enregistre-
ment (130) enregistre l'information de gestion des
signaux d'information enregistrés dans la zone
d'enregistrement dans la zone d'information de
gestlon du second support d'enregistrement avant
que le second support d'enregistrement ne soit ra-
mené & la seconde section de boitier par le second
mécanisme de transport (134b) de telle sorte que
le second support d'enregistrement soit ramené a
la seconde section de boftier (134a) au moyen du
second mécanisme de transport (134b) aprés la fin
de I'enregistrement de l'information de gestion.

Appareil d'enregistrement et de reproduction selon
la revendication 6 ou 7, appareil repétant des opé-
rations constituées par un échange du premier sup-
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port d'enregistrement au moyen du premier méca-
nisme de transport (124b) afin d'établir ['unité de re-
production (120) dans un état d'attente de repro-
duction tout en échangeant le second supportd'en-
registrement au moyen du second mécanisme de
transpont (134b) afin d'établir 'unité d'enregistre-
ment (130) dans un état d'attente d’enregistrement
aprés la fin de I'enregistrement de I'un des seconds
supports d'enregistrement au moyen de l'unité d'en-
registrement (130), par le fait d'avoir I'état d'attente
de reproduction qui est libéré sur la base du signal
de commande qui indique Ia fin de la préparation
pour l'enregistrement de l'unité d'enregistrement
(130) de mani&re a démarrer la reproducticn du pre-
mier support d'enregistrement, et par un enregistre-
ment des signaux reproduits en provenance de
l'unité de reproduction (120) sur le second support
d'enregistrement au moyen de 'unité d'enregistre-
ment (130).

Appareil d'enregistrement et de reproduction selon
I'une quelconque des revendications 6 & B, dans le-
quel les signaux reproduits du premier supportd'en-
registrement qui est reproduit au moyen de l'unité
de reproduction (120) sont enregistrés par l'unité
d'enregistrement (130) sur chacun des seconds
supports d'enregistrement qui sont logés dans la
seconde section de boitier (134a).

Appareil d'enregistrement et de reproduction selon
l'une quelconque des revendications 6 2 9, dans le-
quel des signaux d'information spécifiés de I'un des
premiers supports d'enregistrement sont reproduits
par I'unité de reproduction (120), les signaux d'In-
formation spécifiés reproduits étant enregistrés sur
le second support d'enregistrement par l'unité d'en-
registrement (130), l'unité d'enregistrement (130)
étant établie dans I'état d'attente d'enregistrement
aprés la fin de la reproduction des signaux d'infor-
mation spécifiés du premier support d'enregistre-
ment considéré par I'unité de reproduction (120), le
premier suppornt d'enregistrement considéré étant
échangé contre un autre premier support d'enregis-
trement par le premier mécanisme de transport
(124a) afin de reproduire des signaux d'information
spécifiés de l'autre premier support d'enregistre-
ment au moyen de ['unité de reproduction (120),
I'état d'attente d'enregistrement de I'unité d'enregis-
trement (130) étant libéré afin d'enregistrer les si-
gnaux d'information spécifiés sur le second support
d'enregistrement.

Procédé d'enregistrement et de reproduction en uti-
lisant une unité de reproduction (120) pour repro-
duire I'un d'une pluralité de premiers supports d'en-
registrement qui sont logés dans une premiére sec-
tion de boitier (124a) et sur lesquels des signaux
d'information sont enregistrés, et une unité d'enre-
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gistrement (130) pour enregistrer les signaux d'in-
formation qui sont reproduits par l'unité de repro-
duction (120) sur I'un de seconds supports d'enre-
gistrement enregistrables qui sont logés dans une
seconde section de boitier (134a) et dont chacun
comporte une zone d'enregistrement pemettant
d'enregistrer des signaux d'information dedans et
une zone d'information de gestion comportant en-
registrée sur elle une information de gestion qui in-
clut au moins une table d'information de contenu
des signaux d'information qui sont enregistrés dans
la zone d'enregistrement, le procédé comprenant
les étapes de :

extraction de I'un des premiers supports d'en-
registrement & partir de la premiére section de
boftier (124a), chargement du premier support
d'enregistrement considéré sur l'unité de repro-
duction (120) et établissement de l'unité de re~
production (120) dans un état d'attente de re-
production pour le premier support d'enregis-
trement chargé ; et

extraction de I'un des seconds supports d'en-
registrement a partir de la seconde section de
boitier (134a), chargement du second support
d’enregistrement considéré sur runité d'enre-
gistrement (130), établissement de l'unité d'en-
registrement (130) dans un état d'attente d'en-
registrement pour le second support d'enregis-
trement chargé et émission en sortie d'un si-
gnal de commande qui indique la fin d'une pré-
paration pour 'enregistrement,

dans lequel l'unité de reproduction (120) dé-
marre la repreduction du premier support d'enregis-
trement sur la base du signal de commande qui in-
dique lafin d'une préparation pour 'enregistrement,
lequel signal est appliqué depuis I'unité d’enregis-
trement (130), et applique des signaux reproduits
sur l'unité d'enregistrement (130) tandis que l'unité
d'enregistrement (130) enregistre les signaux re-
produits appliqués dessus sur le second support
d'enregistrement.

Procédé d'enregistrement et de reproduction selon
la revendication 11, dans lequel I'unité de reproduc-
tion (120) est établie dans I'état d'attente de repro-
duction lorsque ie premier support d'enregistrement
est chargé sur l'unité de reproduction (120), ['état
d'attente de reproduction étant libéré sur la base du
signal de commande qui indique la fin d'une prépa-
ration pour 'enregistrement de maniére a démarrer
la reproduction du premier support d'enregistre-
ment

Procédé d'enregistrement et de reproduction selon
la revendication 12, dans lequel l'unité d'enregistre-
ment (130) est établie dans I'état d'attente d'enre-
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gistrement et émet en sortie le signal de commande
qui indique la fin d'une préparation pour I'enregis-
trement lorsque le second support d'enregistrement
est chargé sur lunité d'enregistrement (130), l'unité
d'enregistrement (130) ayant |'état d'attente d'enre-
gistrement qui est libéré par les signaux reproduits
qui sont appliqués depuis 'unité de reproduction
(120) de maniére & enregistrer les signaux repro-
duits en provenance de Funité de reproduction
(120) sur le second support d'enregistrement.

Procédé d'enregistrement et de reproduction seion
la revendication 13, dans lequel, aprés la fin de la
reproduction du premier support d’enregistrement
au moyen de |'unité de reproduction (120), f'unité
d'enregistrement (130) enregistre I'information de
gestion des signaux d'information enregistrés dans
la zone d'enregistrement dans la zone d'information
de gestion du second support d'enregistrement.

Procédé d'enregistrement et de reproduction selon
la revendication 14, dans lequel la reproduction du
premier support d'enregistrement au moyen de
lunité de reproduction (120) est terminée lorsque
enregistrement des signaux diinformation sur le
second support d'enregistrement au moyen de {'uni-
té d'enregistrement (130) est terminé pendant la re-
production du premier support d'enregistrement au
moyen de 'unité de reproduction (120).

Procédé d'enregistrement et de reproduction selon
l'une quelconque des revendications 11 215, le pro-
cédé répétant des opérations constituées par un
échange du premier support d'enregistrement de
l'unité de reproduction (120) et par un chargement
d'un autre premier support d'enregistrement afin
d'établir I'unité de reproduction (120) dans un état
d'attente de reproduction tout en échangeant le se-
cond support d’enregistrement de l'unité d'enregis-
trement (130) et en chargeant un autre second sup-
port d’enregistrement afin d'établir 'unité d'enregis-
trement (130) dans un état d'attente d'enregistre-
ment aprés la fin de l'enregistrement de I'un des se-
conds supports d'enregistrement au moyen de I'uni-
té d'enregistrement (130), par le fait d'avoir I'état
d'attente de reproduction de I'unité de reproduction
(120) qui est libéré sur la base du signal de com-
mande qui indique la fin d'une préparation pour I'en-
registrement de l'unité d'enregistrement (130) de
maniére & démarrer la reproduction de l'autre pre-
mier support d'enregistrement, et par le fait d'enre-
gistrer les signaux reproduits en provenance de
l'unité de reproduction (120) surl'autre second sup-
port d'enregistrement au moyen de l'unité d'enre-
gistrement (130).

Procédé d'enregistrement et de reproduction selon
l'une quelconque des revendications 11 & 16, dans
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lequel les signaux reproduits du premier support
d'enregistremnent qui est reproduit par 'unité de re-
production (120) sont enregistrés par I'unité d'enre-
gistrement (130) sur chacun des seconds supports
d'enregistrement qui sont logés dans la seconde
section de boitier (134a).

Procédé d'enregistrement et de réproduction selon
'une quelconque des revendications 11 & 17, dans
lequel des signaux d'information spécifiés de l'un
des premiers supports d'enregistrement sont repro-
duits par f'unité de reproduction (120}, les signaux
d'information spécifiés reproduits étant enregistrés
sur le second support d'enregistrement par ['unité
d'enregistrement (130), f'unité d'enregistrement
(130) étant établie dans I'état d'attente d'enregistre-
ment aprés la fin de la reproduction des signaux
d'information spécifiés du premier support d'enre-
gistrement considéré par l'unité de reproduction
(120), le premier support d'enregistrement considé-
ré étant échangé contre un autre premier support
d'enregistrement par le premier mécanisme de
transport (124b) afin de reproduire des signaux d'in-
formation spécifiés de lautre premier support d'en-
registrement au moyen de l'unité de reproduction
(120), l'état d'attente d'enregistrement de l'unité
d'enregistrement (130) étant libéré afin d'enregis-
trer les sighaux d'information spécifiés sur le se-
cond support d'enregistrement.
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